Compositional Interface Dynamics Within Symmetric and Asymmetric Planar Lipid Bilayer Membranes  by Han, Tao & Haataja, Mikko P.
Wednesday, February 19, 2014 703awhile for phoPc this value is 175A˚2. However, addition of Mg2þ promotes
condensation of 20A2 for phoP-, and 70A2 for phoPc. Epifluorescence
microscopy reveals phoP- has fluid-like morphology .In contrast, phoPc dis-
plays circular-shaped domains that increase in size and number with the
compression. The addition of novobiocin to the subphase promoted slight
changes in phoP- morphology. However, for phoPc monolayer, changes in
morphology were observed for higher concentrations of novobiocin at which
domains started to aggregate generating structures like a "pearl necklace".
Structural organization was evaluated by GIXD, and data corroborates the
one obtained by epifluorescence, in which novobiocin interaction promotes
liquid-crystalline phase formation. Electron density profile probed that novo-
biocin interacts with phoP- hydrophobic portion, but much higher concentra-
tion is needed to permeate phoPc.
3562-Pos Board B290
Size, Morphology, and miRNA Abundance of Cell-Secreted Microvesicles
Michael E. Paulaitis1, Kitty Agarwal2.
1Chemical and Biomolecular Engineering, Ohio State University, Columbus,
OH, USA, 2Chemistry, Ohio State University, Columbus, OH, USA.
Cell-secreted microvesicles consist of two populations, exosomes and shedding
vesicles, that are released from all cell types in response to specific stimuli, but
by entirely different mechanisms. Exosomes and shedding vesicles both
contain miRNAs, although at different compositions. A feature that is thought
to distinguish exosomes from shedding vesicles is their rich repertoire of
miRNA. However, individual contributions from these two populations of mi-
crovesicles in transmitting differentiation-regulating signals to target cells have
not been established. Asymmetric flow field fractionation-multi angle light
scattering is used to fractionate the two microvesicle populations into exosomes
and larger microvesicles, characterize their size distributions, and estimate ab-
solute particle numbers in each population. The different fractions are further
characterized based on their morphologies using cryo-transmission electron mi-
croscopy. In addition, qRT-PCR is used to quantify the copy numbers for
selected miRNAs in the two fractions. Microvesicles secreted from different
cancer cell lines in response to serum deprivation contain different populations
of exosomes and larger microvesicles with the exosomes typically an order of
magnitude greater in particle numbers than the larger microvesicles. The par-
ticle numbers in both populations depend on the response time. Using miR-
21 as a reporter for miRNAs, we find miR-21 in both microvesicle populations,
but at significantly different concentrations. Moreover, the number of secreted
microvesicles is significantly greater than the total copy numbers of miRNA for
all cell lines. We conclude that significant numbers of exosomes and larger mi-
crovesicles are released from cancer cell lines in response to serum deprivation,
but only small numbers of these secreted microvesicles contain miRNA, sug-
gesting the mechanism for microvesicle-mediated miRNA transfer to target
cells is stochastic in nature.
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Compositional domains within multicomponent lipid bilayer membranes are
believed to facilitate many important cellular processes. In this presentation,
we first outline the derivation of the general equations that describe the dy-
namics of compositional domains within planar membranes with asymmetry
in leaflet properties and in the presence of a thermodynamic coupling between
the leaflets. These equations are then employed to develop analytical solutions
to the dynamics of the recurrence of registration for circular domains in the case
of weak coupling. Finally, numerical solutions to the governing equations are
employed to provide a deeper understanding of the domain registration process.
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Many Implicit-Solvent Coarse-Grained (IS-CG) models have been
recently introduced for investigating the equilibrium properties of lipidbilayer membranes. We introduce extended IS-CG models for dynamic
studies by developing fluctuating hydrodynamic thermostats. We present
results for the dynamic properties of self-assembled bilayer sheets and
vesicles.
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Membrane-associated cell signalling proteins, such as Ras, have been shown
to form nanoclusters, potentially enhancing signalling efficiency and fidelity
[1]. It remains unclear what process is driving this behaviour, in particular
whether the separation of different lipid species cause the clustering of Ras,
or whether Ras affects e.g. the curvature of the bilayer which in turn leads to
aggregation. Computer simulation, validated using appropriate in vitro data,
can help tease apart the interplay between the physical properties of the
membrane, the individual lipids, and the perturbing effect of the proteins.
Here we use a coarse-grained description of lipid bilayers and proteins
that is able to model many key properties whilst also accurately reproducing
the thermodynamic partitioning free energy for amino acids [2]. When com-
bined with high performance computing, we can now begin to bridge the
gap between fluorescence microscopy and molecular level structural de-
scriptions. By simulating large patches (> 100 nm) of membranes contain-
ing different ratios of unsaturated lipids, sphingolipids and cholesterol
studded with NRas, we are able to study the effect of lipidated NRas on
both the curvature of the membrane and the disposition of the lipid species.
1. Plowman SJ, Muncke C, Parton RG & Hancock JF (2005). Proc Natl Acad
Sci U S A, 102:15500.
2. Marrink SJ, & Tieleman DP (2013). Chemical Soc Rev, 42:6801.
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We have used molecular modeling and simulation to study the structure and
dynamics of two lipid-linked oligosaccharides (LLO: eukaryotic Glc3-Man9-
GlcNAc2-PP-dolichol and bacterial Glc1-GalNAc5-Bac1-PP-undecaprenol)
in membrane bilayers of different composition. The LLOs used in this study
consist of an isoprenoid moiety and an oligosaccharide linked by pyrophos-
phates. Each component has been studied previously as independent compo-
nents, i.e., oligosaccharide in solution and isoprenoid in bilayer. However,
the overall structure and dynamics of the complete LLO molecule in bilayer
remain elusive. From our molecular dynamics simulations, different lipid
types do not perturb the structure and dynamics of the isoprenoid moiety.
The oligosaccharide conformation and dynamics appears to be similar to
those measured by NMR in solution, however, preferential interaction be-
tween the oligosaccharide and bilayer interface is observed. Such preferen-
tial interaction may influence the binding to OST. Finally, the potential
binding mode of the oligosaccharide moiety to bacterial OST is examined
by molecular docking.
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The dye 9-diethylamino-5H-benzo[a]phenoxazine-5-one, commonly known as
Nile Red, is a fluroscent molecule whose position of excitation and emission
maxima are dependent on the polarity of the solvent. The dye is mainly used
as a probe for the determination of the lipid microenvironment.
In this study, we present Potential of Mean Force (PMF) profiles of the Nile
Red in a 1-palmitoyl-2-oleoyl-sn-glycero-3-phosphocholine (POPC) bilayer,
and in a bilayer containing 1:8 mixture of POPC with 1-palmitoyl-2-(90-oxo-
nonanoyl)-sn-glycero-3-phosphocholine (PoxnoPC). PoxnoPC is a stable lipid
oxidation product. We use the distance and the orientation of the dye with
respect to the bilayer as reaction coordinates, and compute 2D PMF profiles.
These profiles provide crucial information on both the localization and the
orientation of the dye in the bilayer.
